CT is an important psychiatric treatment, particularly for severe or refractory major depression (1, 2). Data from states and localities suggest that after increasing during the 1940s and 1950s, use of ECT declined over the following decades (3-6). In analyses of national hospital survey data, Thompson et al. (7) found that use of ECT decreased 46% between 1975 and 1980 but that it did not significantly change between 1980 and 1986. The authors concluded that the decline in use of ECT in the United States ended in the 1980s. A subsequent analysis of Medicare claims (8) found that use of ECT began to rise again in the early 1990s among the nation's elderly and Medicare-eligible disabled.
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CT is an important psychiatric treatment, particularly for severe or refractory major depression (1, 2) . Data from states and localities suggest that after increasing during the 1940s and 1950s, use of ECT declined over the following decades (3) (4) (5) (6) . In analyses of national hospital survey data, Thompson et al. (7) found that use of ECT decreased 46% between 1975 and 1980 but that it did not significantly change between 1980 and 1986. The authors concluded that the decline in use of ECT in the United States ended in the 1980s. A subsequent analysis of Medicare claims (8) found that use of ECT began to rise again in the early 1990s among the nation's elderly and Medicare-eligible disabled.
Trends in aggregate annual ECT use do not adequately reveal the underlying variation. The prevalence of major depression (the principal disorder treated with ECT) has been shown to be consistent across geographic areas (9) . However, per capita utilization rates of ECT vary widely across the United States. A study of ECT use in 317 U.S. cities (10) , based on survey data, found no use of ECT in one-third of cities. Among the cities where its use was reported, the rate in the city with the greatest use was more than fivefold higher than the rate in the city with the least use. Such patterns of use suggest a lack of access to the procedure in some areas and a lack of uniformity in its administration (11) .
The variation study found that one of the most influential predictors of the amount of ECT administered was an area's supply of psychiatrists. It is well-known that psychiatrists are unevenly distributed across the United States; for example, states vary more than eightfold in the number of psychiatrists per capita (12) . Overall psychiatrist supply provides only a partial explanation, however, because a very small proportion of psychiatrists (less than 8% [13] ) use ECT. In this report, we analyze the characteristics of psychiatrists who make use of ECT, in order to provide a fuller understanding of variation in its use. We also consider how changes in the psychiatric workforce may affect the availability of ECT.
A literature search that used MEDLINE and other sources found little information about the characteristics of psychiatrists who provide ECT. A survey of a sample of members of the American Psychiatric Asso-ciation (APA) conducted in the late 1970s (14) found that compared with nonusers, ECT users were more likely to be male, to practice in psychiatric hospitals, to work in large or medium-sized cities, and to characterize their orientation as "organic" or "eclectic." Milstein and Small (15) administered the same survey to Indiana psychiatrists in 1982, with similar findings, except that psychiatrists who provided ECT were more likely to be board-certified in psychiatry. Several studies have examined attitudes of psychiatrists toward ECT and found marked disagreement among clinicians regarding the value of the procedure (16) (17) (18) (19) . Using data from the 1988-1989 APA Professional Activities Survey, Koran (13) found that psychiatrists who used ECT reported treating greater numbers of patients, spending more hours in hospitals and in patient care, and treating more patients with affective disorders. Our study expands on these bivariate analyses by examining Professional Activities Survey data with multivariate techniques and by exploring a wider array of demographic, training, clinical practice, and geographic characteristics.
METHOD
The data on ECT use were drawn from the 1988-1989 APA Professional Activities Survey. The survey questioned respondents about their demographic characteristics, training, clinical practice activities, caseload, and work setting. The survey methods are described in more detail elsewhere (20) . The survey was sent to 34,164 psychiatrist members of APA and the 10,091 nonmember psychiatrists identified from the American Medical Association's Physician Masterfile. The response rate was 67.7% for APA members and 28.9% for nonmembers. Of 26,045 respondents, the final sample consisted of 14,285 psychiatrists living in the United States who 1) were not retired, residents, or fellows, 2) were actively treating patients, and 3) fully completed the survey. There were no significant differences between respondents and nonrespondents on available indexes such as age and gender. Nor were there differences between respondents who fully completed the survey and partial responders on these or other indexes, including caseload characteristics.
The dependent variable for the analysis was whether or not a psychiatrist administered ECT. The Professional Activities Survey asked each respondent whether he or she had administered ECT in the past month.
Potential determinants of whether a psychiatrist used ECT (independent variables) included demographic and training characteristics, clinical orientation, factors related to clinical work, and geographic area characteristics.
A literature review found no published reports of differences in psychiatrists' use of ECT by gender or race. Studies of gender differences in physician practice have found that men are more likely than women to train in procedure-oriented specialties, and within the same specialty they are more likely to use invasive procedures (21, 22) . Accordingly, we hypothesized that male psychiatrists would be more likely to use ECT.
Few empirical data have been collected on education and training in ECT in American medical schools and psychiatric residency programs. Fink (23) noted that only a limited number of training programs teach physicians ECT administration and observed that the subject was particularly neglected by residencies between 1960 and 1980. Thus, we hypothesized that psychiatrists trained in these two decades would be less likely to administer ECT than psychiatrists trained during other periods. Psychiatrists were divided into cohorts based on the decade of completion of psychiatric residency training. We also examined whether psychiatrists who graduated from a medical school outside the United States were more or less likely to use ECT. International medical graduates could differ in clinical practices because of differences in their clinical training. However, the association between training and practice could be affected by differences in practice setting or patient case mix as well; thus, our model controlled for some work setting and caseload characteristics. A review of the literature found no studies of differences in the practices of U.S. psychiatrists based on education within or outside the United States.
Much attention has been given in recent years to the undertreatment of depression in the elderly and the usefulness of ECT for depressed elderly patients (24, 25) . Thus, we hypothesized that psychiatrists who completed a geriatric psychiatry fellowship would be more likely to use ECT.
To examine the influence of psychiatrists' clinical orientation on whether they provided ECT, we classified respondents' clinical practice as primarily psychotherapy-oriented, psychopharmacologically oriented, or mixed, on the basis of self-reports of customary clinical services they provide. Because ECT and pharmacologic interventions are both based on biology, we expected that psychiatrists with a psychopharmacologically oriented practice would be more likely to administer ECT than psychiatrists with a mixed or psychotherapyoriented practice.
Several control variables were included in the analysis, reflecting clinical, work setting, and geographic characteristics known to be related to differential patterns of ECT use. We controlled for differences in psychiatrists' caseloads by diagnostic category and for the percentage of psychiatrists' work hours devoted to patient care. Because ECT is more commonly used at private rather than public hospitals (7, 26), we controlled for hospital type among hospital-based psychiatrists. Reports suggest that ECT use is more common in academic medical centers than in other practice settings (3). In the absence of direct information on psychiatrists' academic affiliation, we included a proxy measure: whether there was an academic medical center in the psychiatrist's county of practice. To control for geographic differences in ECT use, we included the psychiatrist's census region and a measure of the urbanicity of the psychiatrist's county of practice. Data on academic medical centers and population density were obtained from the Department of Commerce Area Resource File (27) .
In the statistical analysis, we first used univariate tests to determine the significance of differences in the independent variables between the psychiatrists who did and did not use ECT. Chi-square tests and t tests were used to examine differences in proportions and means, respectively. Because of the large number of comparisons made, we chose a conservative cutoff level for type I error (p≤0.01) to determine significance.
We then estimated a multiple regression model of the probability that the psychiatrist would provide ECT, testing the significance of each independent variable while controlling simultaneously for all of the other factors hypothesized above to be significant predictors of ECT use. Because our dependent variable was dichotomous, logistic regression was used for the analysis. Likelihood ratio tests of the joint significance of multiple indicators corresponding to a single categorical variable are reported in addition to the tests of the individual significance of each regressor.
To facilitate interpretation of the logit estimates, we report the odds ratio and 99% confidence interval associated with each regressor. For dichotomous regressors, the odds ratio approximates the probability that the psychiatrist uses ECT when the regressor is set equal to 1, divided by the probability when the regressor is set equal to 0. For continuous regressors, we calculated the odds ratio as an approximation of the probability of ECT use when the regressor is set equal to the mean plus 1 SD, divided by the probability when it is set equal to the mean only.
RESULTS
Descriptive statistics are reported in table 1. Of 14,285 psychiatrists in our sample, 1,044 (7.3%) reported providing ECT. Unadjusted differences between psychiatrists based on whether or not they provided ECT are presented.
Results from the logistic regression are reported in ta- 
were more likely to use ECT. Psychiatrists who graduated from a medical school outside the United States were more likely than graduates of U.S. medical schools to provide ECT. Psychiatrists who completed a geriatric psychiatry fellowship were more likely to use ECT than those who did not, but the difference was only marginally significant at the 0.01 level.
Indicators of clinical orientation were strongly associated with use of ECT, both jointly (χ 2 =61.48, df=2, p≤ 0.0001) and individually. Compared with psychiatrists who used both psychotherapy and psychopharmacology, psychiatrists who used psychotherapy only were less likely to administer ECT, while psychiatrists who used psychopharmacology only were more likely to use ECT.
The indicators for hospital type were also jointly significant predictors of ECT use (χ 2 =331.14, df=4, p≤ 0.0001). Compared with psychiatrists whose primary inpatient work setting was a private psychiatric hospital, psychiatrists who worked at state or county public hospitals were less likely to use ECT. Differences between psychiatrists at private psychiatric hospitals and those at federal public hospitals were not individually significant. No significant difference between specialty and general hospitals was found.
There were significant differences based on psychiatrists' caseload, both jointly (χ 2 =250.71, df=3, p≤ 0.0001) and in some instances individually. Caseloads of psychiatrists who used ECT included a higher proportion of patients with affective disorders and organic disorders than patients with other psychiatric disorders. The finding of higher rates of affective disorders is consistent with studies demonstrating the efficacy of ECT for major depression and bipolar disorder. Higher rates of organic disorders were unexpected and may reflect high rates of comorbidity between depression and dementia in the elderly. Differences based on census regions were jointly significant (χ 2 =121.67, df=8, p≤0.0001). Among U.S. cen- work hours, decade of training, caseload, and work setting), we found that female psychiatrists were only one-third as likely to administer ECT as male psychiatrists. Reasons for the difference between the genders in ECT use are not known, but possibilities include differences in attitudes toward ECT and/or differences in training and job opportunities available to women. Although several studies have examined psychiatrists' attitudes toward ECT, none has looked at differences by gender. A 1993 APA report on the gap between men's and women's participation in academic psychiatry (28) concluded that socialization, subtle discrimination, and family responsibilities may play a role. These factors could contribute to the gender gap seen in ECT use. An important implication of these findings can be observed in the shifting demographics of the psychiatric workforce. The proportion of women among new psychiatrists has been steadily rising, reaching 43% in 1990. If the gap between genders in ECT use continues, this trend may exacerbate the variability in the availability of the treatment. Further study should investigate reasons for this gap and consider appropriate responses.
Training characteristics also were influential in psychiatrists' use of ECT. Psychiatrists who graduated from medical school outside the United States were more likely to use ECT than graduates from U.S. schools. This result may partially reflect unmeasured differences among psychiatrists' caseloads and work settings, but it could also reflect differences in training, clinical orientation, and job opportunities between foreign medical graduates and graduates of U.S. medical schools. These findings also carry implications for the future availability of ECT. In 1997, a broad coalition of health care organizations proposed changes to funding and immigration status that would limit the numbers of international medical graduates training and practicing in the United States. Such measures would have a considerable impact on the supply of U.S. psychiatrists and over time could have an adverse impact on the number of psychiatrists using ECT.
A countervailing trend may serve to increase the supply of psychiatrists providing ECT. Psychiatrists trained in the 1970s were less likely than psychiatrists trained in other decades to use ECT. This suggests that the training deficit cited by Fink (23) and others during this period may have been greatest during the 1970s and been followed by increased attention to ECT by training programs in the 1980s. Such a trend would be consistent with an increasing emphasis on biological treatments and evidence that ECT use may be on the rise. Although psychiatrists who completed specialty training in geriatric psychiatry were more likely to administer ECT than nonspecialists, this finding was only marginally significant, in part because of the small number of geriatrics-trained psychiatrists in our sample (N=96). In recent years, researchers and educators have focused increased attention on depression in geriatric patients and on findings which suggest that ECT can play an important role in the treatment of this population. The 1992 National Institutes of Health Consensus Development Panel report "Diagnosis and Treatment of Depression in Late Life" (24) concluded that ECT is an effective treatment for depression in the elderly "but is generally underused or unavailable." Our results suggest that as the number of psychiatrists completing geriatric psychiatry fellowships increases, the use and availability of ECT may increase as well.
Our findings also confirm previous findings regarding ECT use. Psychiatrists who provided ECT were more likely to work at private hospitals than at public institutions and to treat patients with affective disorders rather than those with other conditions. Geographic variation in psychiatrists' use of ECT was seen among large census regions.
Our analysis is subject to certain limitations. The Professional Activities Survey was conducted in [1988] [1989] . Although it is the most recent national survey of psychiatrists' practices, changes in practice may have occurred since these data were collected. The data are self-reported, with the possibility of recall bias. The survey only asked psychiatrists about use of ECT in the previous month; characteristics of psychiatrists who provided ECT only occasionally or not at all during the period surveyed may not be well represented in the results. The Professional Activities Survey focused on practicing psychiatrists who completed training; thus, characteristics of residents and fellows who used ECT are not included in the results. The response rate of the Professional Activities Survey was low for APA nonmembers, although ECT use did not significantly differ between members and nonmembers.
Other factors, unavailable for inclusion in this analysis, may also influence whether a psychiatrist provides ECT. Examples include characteristics of the psychiatrist's caseload, such as severity of illness and treatment preferences, the residency program in which a psychiatrist trained, and malpractice insurance surcharges for ECT.
We previously reported evidence suggesting that access to ECT is limited in some areas of the United States and that ECT use is strongly associated with the supply of psychiatrists in these areas (10) . The present study extends this analysis by evaluating characteristics of psychiatrists who use ECT. However, another group of psychiatrists-not studied in this report-also influence access to the procedure, i.e., psychiatrists who do not themselves administer ECT but nonetheless recommend ECT to their patients and refer them for treatment by others. While attitudes of psychiatrists toward ECT have been studied elsewhere (16) (17) (18) (19) , their referral practices have not been examined. This component of access requires further attention.
CONCLUSIONS
While ECT is an important and effective treatment for certain psychiatric disorders, its use is highly variable. This study explored the contribution of psychiatrists' characteristics to this variability, finding that gender, training characteristics, and clinical orientation affect psychiatrists' use of ECT. Improving the quality and consistency of ECT training in medical school, residency, postdoctoral fellowships, and psychiatry board examinations would lead to the development of a broader clinical consensus regarding ECT and could narrow variability in its use. Further attention to the association between psychiatrists' gender and use of the modality is warranted, beginning with a survey examining attitudes and opportunities to gain experience with ECT. Trends in the composition of the psychiatry workforce may further affect the availability of ECT and require the attention of mental health care planners and educators.
